
HUALAPAI  MEXICAN VOLE
(Microtus mexicanus  hualpaiensis)

RECOVERY PLAN

1991

Fish and Wildlife Service
Albuquerque,  New Mexico



‘.

Recovery Plan for the
Hualapai Hexican  Vole

(Hicrotus nexicanus hualpaiensis)

,

prepared by

U.S. Department of the Interior
Fish and Wildlife Service

Region 2
Albuquerque, New Mexico

Approved :

Date:



TlTS;:;A;!!I’i;... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..I
!,I’;EKAT!eCl- ClTA7’IO:;S. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 i
h::i;N’3w:,i:IU;E~I:ti:‘.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . i f .I
iI!,t,f:L’TI LE S!fb!HAkY OF TtiE  kF’W\‘,‘:Ri’  !‘Lh!; ?(,I’ III!:!LAi’Al ML:‘. 1 (IAS \!C!i  ? _ . . . i t.

l’hkl’ 1 1 :!TRI 1DUCl’:c~h
l+sciipt  itIll Ilttd  Dlst rihution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I
Lile Pisto;:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
Preetznt S;rltu:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ?
hea:mrs tar Decl i w . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . b
Cowwrvat  iotr Cl 1 o;.ls. . . . .- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . b

i AH?’ :. i;i:!:ovci<‘i
r.ecovi~ry 3bj ?r-! ives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7
Step-IhWi; 2nd twrrativc Oni! i1.e . . . . . . . . . . . . . . . . . . . . . . . . . . . .R
L; t,.?ratirr.tr i.j I Cd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1”

!‘AR’l’ 3 I!‘iPLE!?Eh”l’~,TTUN  3YZDIJL.t ‘7. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..J.

A!‘PFKDIX
Li3t of Yeviewrs.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..lE
Qunrwnts  Hect~i~~eu.........................................,19
Responses t o  (:OatIllClr! s .a-. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

ion of the Hua

LIST CF F;GURZS

“iquie I . Distrihut

1JSt 3F TABLES

lapdi Me.i

Tab1.b 3. Plants Identified With Ilualapai Nevicah  vnle H a h i t a t  ih t h e
Zualapai  Plountains . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

Table 2 . Possible Natural  HUaldpai  f4exican vole Predators in the
Hualapai nountains.......................................~



I)1 SCLhIWW
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required to recover and/or protect listed species. plalls dI‘P yUhl iShf+d
by the U.S. Fish and Wildlife Service, somel imes p repared  wi th  t h e
assistance of recovery  t eams ,  cont.ractors,  State agencies,  and ot.hers.
Objectives will be attained dnd any niece :;sary funds made available subject
to budgetary and other const.raints alfet*ting the parties involved, as well
a s  t h e  n e e d  t o  a d d r e s s  o t h e r  p r i o r i t i e s . Recovery plans do n o t
necessari ly represent the views nor the official positions or approval of
any individuals or agencies involved in the plan formulation, other t h a n
the U.S. Fish and Wildlife Service. They represent the oflicial position
of the U.S. Fish and Wildlife Service oaly after they have been signed by
the Regional Director or Director as aDDroved. Approved recovery plans
are subject  to modificat ion as dictated by  new f ind ings ,  changes  in
species s tatus, and the complet.ion of recovery tasks.

The  cos t  e s t imates  iden t i f i ed  fo r  t a sk  implementa t ion  and  the  t ime
estimates for achievement of recovery contained in this recovery plan
should be considered preliminary figures only and may not represent the
act.ual  custs and time necessary for recovery 01 this species. The present
s t a t u s  o f  t h e  H u a l a p a i  Wexican v o l e  i s  s u c h  t h a t  e f f o r t s  t o  h a l t .
cont inuing decl ines  in  the popula t ion  and  ach ieve  s o m e  m e a s u r e  o f
stability will be the h ighest  priori ty act ions t.o implement  dur ing  the
near term. Implement.ation  of these measures will influence both the costs
and time necessary for recovery of this species to an extent that is not
now predictable.

.
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EXECUTIVE SUHWARY OF THE RECOVERY PLAN FOR HUALAPAT tEXTCAN  VOLE

Current Status : This species is listed as endangered. Hahi tat. surveys
of the four remaining known population sites for the vale found signs 01
vole activity at only one location. One of the other three sites has b e e n
degraded by sediments washed into the habitat by flood events and another ’
receives heavy recreational use that has degraded vole habitats there.
All habitats were diminished by drought conditions in 1988 and 1989.

Habitat Requirements and Limitina Factors:
sites are in  private ownership,

Two of the four remaining
including the only site with vole sign

(cl ippings and runways) in 1990. Graz ing  and  rec rea t ion  use  and
development are the primary threats to the vole and its habitat. Existing
vole habitat is in washes supporting abundant grass and/or sedge cover
with s-e rjparian or ponderosa pine overstory. All remaining habi t.at
areas are small and isolated from each other and are easily degraded by
grazing, drought, and recreational use.

Recovery Ohiectjve: Protection of existing populations through hab i ta t
protection and identification will be the primary focus of this plan for
the foreseeable future. Until the serious declines in both habitat and
population levels are cantrolled, long term recovery is not achievable.

Recovery Cri terj a : Protection for the four remaining knovn habitats must
be  ach ieved  and  po ten t i a l  hab i t a t s  iden t i f i ed  to  p rov ide  fo r  spec ies
survival . Cri ter ia  for  downlist ing or  del is t ing the vole have not  yet
been deterrined. As resources allow, implementation of studies and
surveys described in this plan wj 11 provide the necessary data f ram which
quantif ied dovnlisting and delibting criteria can be es tab l i shed .

Actjons Needed:
1. Monitor existing populations.
3,. Protect and manage occupied habitat.
3. * Tdentify, locate, protect, and manage potential habitats.
4. Develop active and passive habitat restoration techniques.
5. Develop cooperative management agreements with non-federal

landowners.

($000’s):costs
Y e a rNeed 11992 Need 2 Need 3 Need 418.0 . 60.0 -80.0 37.0 Total 195.0

1993 18.0 80.0 105.0 27.0 230.0
1994 15.0 85.0 110.0 22.0 232.0
1995 20.0 85.0. 100.0 25.0 230.0
1996 20.0 85.0 100.0 25.0 230.0

cost of
Recovery  91 .0 395.0 495.0 136.0 1,117.o

Date of Recovery: If populations and habitat have been  stabi l ized by
1996, other recovery objectives can be set.

iv



PART I. - lNTRODUCTION

The Mexican vole (llicrotus mexicanus)  occurs from the State of Oaxaca jn
southern tlexico northvard through the Sierra Wadre into the southwestern
Unj t.ed St.ates. Twelve subspecies are recognized (Hall 1981) with four
occurring in the United States in Arizona, Colorado, New Mexico, Texas and
Utah. This recovery plan is for one of these subspecies, the Hual apa i
Mexican vole (tlicrotus mexicanus hualpaiensjs), here after referred to as
the Hualapai vole, which vas listed as an endangered species pursuant to
the Endangered Species Act of 1973 (as amended) on November 2, 1987 (S2
F R  3 6 7 7 6 ) .

Description and Distribution

Tbe endangered Hualapai vole was first described by Goldman (1938) and the
taxonomy has been accepted by Hall (1981). and Hoffmeister (19861, although
the subspecies is considered poorly defined (Hoffmeister 1986) owing to
the limited material available for taxorromjc examination.

A thick-set, blunt-nosed and short-legged rodent, the Hualapai vole has
a sbort tail and small ears obscured by coarse, dark cinnamon-brown fur,
al though there may be some color variation. Tbe mean total length of
specimens examined by Hof fmeister (1986) was 137.2 millimeters (mm). Hean
tail length was ,30.2 mm and mean hind foot length was 19.6 mm in those
speci  men6 . Three additional specimens reported by the Arizona Game and
Fish Department (Spicer  et  al . 1985) had a mean weight of 28 grams.
Additional morphometric information is available in these two references.
A total of 15 Hualapai voles were observed or handled from 1923 to 1984.

The type locality for this subspecies is in t he  Hua lapa i  Mounta ins  in
Mohave County, Ar izona  (F igure  1). Hoffmeis te r  (19B6) assigned two
specimens from the lower Prospect Valley, vhich i s  145  k i lomete r s  (km)
north of the Hualapai  tlountains,  to n. m_.  hua lpa iens i s . The two locales
are isolated from each other. In addition to these two areas, there are
B. mexicanus voles of  an as yet  unassigned subspecies in the Music
Mountains 80 km north of the Hualapai Mountains (Spicer et al. 1985).

Life History

Past  s tudies of  the Hualapai  vole primari ly report  on occurrence and
hab i t a t  desc r ip t ion  (Goldman  1938 ;  Peck  1979 ;  Sp ice r  e t  a l .  1985)
providing l i t t le  l i fe  history data. Therefore,  in this  analysis  the l ife
history of the Hualapai vole is assumed to be similar to the Mexican vole.

Within the Hualapai Mountains, the Hualapai vole has been found between
1645 meters(m) and 2560111  elevat.ion. Three general locales that total 255
acres have been identified as vole habitat. Three populations have been
located within those areas. A fourth population in Pine Peak Canyon has
been reported south of the known locales. The  ex ten t  o f  th i s  four th
population is unknown. Surveys in the fall of 1990 confirmed Hualapai
vole sign only in Pine Peak Canyon. No extensive trapping was undertaken.

1
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E, mexicanus is generally associated vith voodland forest types containing
grasses and grass-sedge habitats. Habi ta t s  t end  to  be  more xer ic ,
although vhen it is the only vole species present, it also occurs in more
music habitats  (Spicer et  a l . 19851. The Hualapai vole is currently
associated with moist grass-sedge areas along permanent or semi-permanent
waters fed by springs or seeps in either open forest or chapparal. good
cover of grasses, sedges and forbs is characteristic of this waterside
vole habitat, which is usually found in narrow bands paralleling the water
course. Typical plant species observed in Hualapai vole habitat are
listed in Table 1.

Although there are no published data on Hualapai vole food habits,
tlicrotus s p e c i e s  d i e t  u s u a l l y  i n c l u d e s  g r e e n  p l a n t  m a t e r i a l  v h e n
available. Information gathered from surveys of Hualapai vole runways
indicates that this subspecies utilizes a typical vole diet of lush forbs
and grasses. Bright green fecal pellets found during surveys further
supports this dietary hypothesis for the Hualapai vole (Spicer et al.
19851.

Hualapai voles have been observed during both day and night (Spicer et al.
19851 and are likely active year-round, as are other tticrotus. Burrows
and ruuvays say be present vithin suitable habitat. Information on home
range and activity areas is lacking. Collection data available at this
time suggest that the Hualapai vole is colonial.

N o  data exist on the. reproductive attributes of  the Hualapai  vole,
although they are assumed to be similar to those of other fl. mexicanus
subspecies, which have mall litters. They have only two pairs of raaae,
vhich lirits the number of young that can be nourished. Hoffmeister
(19861 determined a mean of 2.51 embryos per female fl. mexicanus, Brown
(19681  a mean of 2.23 embryos per female and Keller (1985) determined an
average of 2.23 to 2.7 embryos per female. Pregnant females of !j.
nexicanus are present from at least late spring through summer. One
Hualapai vole captured in late Hay had recently given birth (Spicer et al.
1985). Populations levels may fluctuate on annual and perennial cycles,
as  is  typical  of  other Wcrotus. 8picer e t  a l . (19851  suggested that

. Hualapai vole cycles correspond with precipitation and resulting growth
of vegetation.

Other life history data on the Hualapai vole are lacking. Mortality owing
to predators is unknown, although several possible predators are present
within the range (Table 21.

Present Status

It is assumed that when grassy and herbaceous habitats were more abundant
in  the  Hualapai  Houutains, the Hualapai  vole  vas more colllllon a n d
widespread than it is today. In addition, the waterside habitats were more
extensive and interconnected, possibly acting as refugia during dry
periods with the Hualapai vole populations expanding out into more xeric
habitats when environmental  conditions favored growth of herbaceous plants
and grasses. In other voles, the stimulation resulting from abundant

3



Table 1. Plants identified with Hualapai  Mexican  vole habitat,
Hualapai Wountains. Prom Bpicer e t  a l .  (1985).

Comon Name Scientif ic  Name

grass
sedges
spikerushes
rushes
monkey flower
smartweed
willoweed
meadow rue
geranium
deer grass
wa terveed
emery baccharis
canyon grape
snowberry
wild rose
buckthorn
coyote villow
Arizona walnut
ponderosa pine
pinyon pine

poqons p .
s sp.
bcharis sp.
w sp.
b spp.
ruonum sp.
obium sp.
.ictrw sp.
mium sp.
enbergia rioens
!harisperqiloides
rharisemorvi
B arizonicus
lhoricaruos sp.
! UP.
lnus sp.
~asioleois
an6 uaior
!Eponderosa
y edulis

4



Table 2. Possible natural  Hualapai  vole predators in the Hualapai
Hountains, Arizona

Common Name- - Scientif ic  Name

coyote
gray fox
ringtail
raccoon
bobcat
striped skunk
hog-nosed skunk
red-tailed hawk
great homed owl
screech owl
spotted owl
gopher snake
Arizona black rattlesnake
striped whipsnake
black-tail rattlesnake
Sonora mountain kingsnake

Canis latrans.-
Urocyon cinereoargenteus
Bassariscus astutus
Procvon lotor .
Lvux rufus
HeDhitis meohitis
Coneuatus l esoleucus
Buteo jamaicensis
Bubo virainiauus
Otis keuuicottii
xx occidentalis
‘PituoDhis  melanoleucas
Crotalus viridis cerbrus
IlasticoDhis  taeniatus
Crotalus mlossus
Lanproueltis pvromelana



green vegetation leads to higher birth rates and population expansion.
This say also be true for the Hualapai vole, since higher capture rates
have been associated with heavy rainfall years (Spicer et al. 1985).

Historically, rainfall cycles and locations of drainage systems probably
defined Hualapai vole habitat. Today, grassy areas in and away from
drainages have been heavily influenced by land uses that have resulted in
significaxit reductioas in t h e  a m o u n t  o f  h a b i t a t  a v a i l a b l e  a n d  t h e
isolation of remaining habitats froa each other. Only seven sites in the
Hualapai Houutains  have yielded specimens since the subspecies was
described in 1938 aud only fifteen individuals were captured from 1923 to
1 9 8 4  (Spicer et al.  19851.

Reasons for Decline

Grazing, mining, road construction and recreationai uses have
significantly contributed to elimination and destruction of Hualapai vole
habitat in the Hualapai Houutains. The introduction of non-native
wi ld l i f e  ( e .g . , elk and Abert’s squirrel) to the Hualapai Houutaius  may
also have impacted vole habitat through competition and/or displacement
(Gooch undated) t4odifications  of springs and seeps to provide water‘for
livestock and htian use6 removed or altered water sources that supplied
the Hualapai vole with waterside habitat. The comparatively lush
vegetation in Hualapai vole habitats attracted livestock and resulted in
trampling and overgrazing of these areas, resulting in removal of the
herbaceous layer. Direct destruction by mining operations, construction
of roads, and recreational developments also occurred. Destruction of
both  uplaud and strearside vegetation and erosion of streamsides often
resul ted  fraa these act ivit ies . Fires, although a natural component of
Hualapai vole habitat, may no longer play their proper role due to man-
induced changes in the watersheds aed fire management policies. Droughts
in conjunction with any of the above factors vould further reduce both
the quality and quantity of Hualapai vole habitat.

These factors affected the Hualapai vole in two prirary ways. Pirst, with
less habitat there were fewer total animals and fewer subpopulations.
Second, there ray have been complete isolation of remaining subpopulations
with resultant reduction i.u gene exchange,  increased rates  of  local
extinction, and decreased imigration that could m-establish extirpated
populations.

Over-harvest by humans has not been a factor in this subspecies’ decline
although the low population numbers aake  most types of  col lect ing
inadvisable. Nothing is known of disease problem or rates of mortality
due to predators.

Conservation Efforts .

As a federally listed endangered species, the Hualapai vole is protected
under the Endangered 8pecies Act of 1973, as amended. I t  i s  a l so  l i s t ed
as “endangered” on the list of Threatened Native Wildlife in Arizona

6



(Arizona Game Fish Department, 1988). The Arizona list does not provide
,, mandated legal  prot.ection for the Hualapai  vole ,  but  ensures that  i t

receives consideration in the analysis of project impacts and management.
plans.

The Bureau of Land tlanagenent (BLtl) has made several significant. efforts
to restore and protect. habitat for the Hualapai vole. Two of the four
known populations occur on BLH lands, at Grapevine Spring and Upper Bull
Canyon. These habitats have been fenced to exclude 1 ivestock. The BLH
manages a significant portion of the historic range of the Hualapai vole
and, as a resu l t  o f  land exchanges , has acquired more habitat.
Negotiations are underway between BLtl and the private landovners to obtain
the habitats containing the two populations not currently on public land.

.
PART IT. RECOVERY

A. Recovery Objectives

Historically, the Hualapai .Hountains  contained significantly
more habitat for the Hualapai vole than today. The primary
recovery objectives for  the  Hualapa i  vo le  are  to  protec t
existing populations and habitat and restore degraded habitats.

The lack of information on Hualapai vole life history and
habitat requirements make s p e c i f i c  d o v n l i s t i n g  c r i t e r i a
difficult to determine. At this time, it can be stated that the
criteria would have to involve the vole reoccupation of  a
percentage of  the watersheds determined by inventory and ’
evaluation to have restoration potential for Hualapai voles.
Inclusion of restored upland habitat and the int.erconnection of
the watershed populations allowing for gene flow and migrations
would also be included in the criteria, as would a time frame
to maintain populations and habitat before downlisting could b e
considered. Data to develop these criteria will be collected
as part of the implementation of the recovery plan.

Delisting criteria for the Hualapai vole cannot be developed at
this  t ine. The present scarcity of information on the vole’s
biology and habitat requirements makes it impossible to set
meaningful criteria. Data on these subjects will be collected
as part of the implementation of the recovery plan.

Given the uncertain nunbers of Hualapai vole populations and the
extent of available habitat, we believe that recovery of the
Hualapai vole will not be accomplished in the near term. A
period of at least 25 years will likely be required .

7



B. Step-down and Narrative Outline - Hualapai vole

I . Protection of hab i t a t . This is the most important goal to be
accomplished for continued Hualapai vole survival. Current
habitat is extremely limited and fnrther losses could compromise
the species’ survival and prevent recovery.

11. Protect  occwied local i ties and surroundina watershed.
This has partially been accomplished but efforts to expand
protected areas to allow for population expansion must bib
cant inued. Ilaintenancc and enhancement of these occupied
a r e a s  m u s t  b e  a  c o n t i n u i n g  e f f o r t  u s i n g  a t  l e a s t  t h e
following techniques or methodologies.

. 111. Physical protect ion. This includes livestock control,
fencing, signing, flood control, erosion ,control and
relocation or management of  facil i t ies, including
r e c r e a t i o n a l  f a c i l i t i e s , away from Hualapai vole
habitat-s to prevent. physical degradation of habitat.

112. Jnteraqencv cocmeration. Land manageahili ty would be
i m p r o v e d  b y  c o o p e r a t i v e  e f f o r t s  a m o n g  F e d e r a l
agencies, s tate and local  ent i t ies ,  and private land
owners. Habitat protection could be achieved through
cooperative agreetnents, memoranda of understanding and
acquisition of private, county or state ovned lands.
A multi-agency Hualapai ttexican Vole t¶anagenent  Team
should be formed.

113. Administrative actions. These  types  o f  a c t i o n s
include designations for A r e a s  o f Cr i t i ca l
Environmental Concern (ACEC),  mineral withdrawal, and
other  use or  entry restr ict ions that  would prevent
destruct ion of  habitat . . Acquisit.ion o f  p r i v a t e l y
owned  l ands  wi th  popu la t ions  o f  vo les , o r  t h e
potential for vole habitat would be included under
these actions. Implementation of Allotment Management
Plans is of special importance because of the severity
of impacts from livestock grazing. Based on existing
information,  f ire suppression within Hualapai  vole
habitat will continue to be important until the r o l e
of fire becomes clear.

114. Law enforcement. Enforce applicable laws.

12. Locate and protect  his toric  and potent ial  local i t ies  and
surroundinq watershed. The long term survival and recovery
of the Hualapai vole depend upon restoring former habitat
to sustain an expanded Hualapai vole population. These
areas need to be identified and managed for Hualapai voles
i n  a  t i m e l y  m a n n e r  t h a t  w i l l  r e q u i r e  r e s e a r c h  a n d
management tasks.



.

121. Research. Yhat is and what is not Hualapai
vole habitat and how it can be restored is
notvellunderstood. Several specific areas
of inquiry need to be addressed.

1211.

1212.

1213.

1214.

122.

Grazina  impacts. Evaluation of the role of
both livestock and vildllfe grazing on vole
habi ta ts should be accoup lished .
Restoration techniques for habitat recovery
from past impacts should be explored.

Watershed condition. Capability for
vegetation restoration to control erosion
and flooding will be determined.
?lethodologies to encourage revegetation and
halt flooding or erosion problems should be
considered as well as in-stream solutions
to repair existing damage.

Veaetation studies. The proper structure
and species coaposition  for Hualapai vole
habitat will be evaluated to determine when
recovering h a b i t a t  i s suitable for
reintroduction of voles.

Active and passive restoration techniques.
It may be possible to allow passive recovery
of s o m e  p o t e n t i a l  h a b i t a t  w h i l e  o t h e r
habitats will require more intensive efforts
to bring about recovery. Use of plmtings,
filling of eroded areas and other strategies
may be needed.

Maoaqement. All present and future Hualapai vole
habitat areas will require long ten management to
provide for proper habitat restoration and maintenance
of populations. Plans should provide protection of
habitat, the surrounding watershed,inclading  upland
habitats, and any corridors to adjacent populations
and monitoring of both vole habitat and populations.

1221. Jmurove range condit ions. Hualapai voles
a r e  o n l y  f o u n d  i n  a r e a s  w h e r e  r a n g e
condition is good to excellent. tlach of the
rangeland in the Hualapai ?lountains  is only
in fair condition and must be improved to
support Hualapai voles. Development of
herbaceous vegetation components over the
potential habitat areas is critical.

9



2.

1222.

1223.

1224.

1225.

1226.

Protect springs and seer%. These areas form
the nucleus for Hualapai vole populations
and need to be preserved or restored to a
natural condition. Riparian habitats are
directly dependent upon these waters.

Peoole management needs. Use of Hualapai
vole habitat by recreationists, miners and
other users needs to be evaluated for its
effects on Hualapai vole populations and
necessary corrective actions taken.

Administrativeorotection. The plans should
identify needed land withdrawals,
d e s i g n a t i o n  a s  ACECs o r  o t h e r  s p e c i a l
designations.

Ilanaqement f l e x i b i l i t y . New information
from  research on habitat  or l i fe  history
should be incorporated into plans as i t
becones  available.

Iloni torinq. ?lonitoring o f  v e g e t a t i o n
responses (particularly herbaceous cover)
tomanagenentactions shouldbeiaplemented.
In addition, vole population responses both
t o ranagement a c t i o n s  a n d natural
enviro-ntal fluctuations s h o u l d  b e
accomplished.

HUahai  Vole DODUhtiOUS. Additional information on the
Hualapai vole is needed to address biological questions. Solre
of the following investigations could be conducted with closely
related subspecies to  prov ide  gu ide l ines and contro l s ,
especially if Hualapai vole populations are too small to allow
disturbance by researchers.

21. Range and taxonomy. The presence or absence of Hualapai
voles in the Prospect Valley, Cerbat and Flusic Mountains
and other likely sites needs to be clarified. Once the
areas are surveyed, the issue of taxonomic status of any
new population can be evaluated.

22. Research. Very little is known about the life history of
the Hualapai vole. The tasks under this heading would
provide for the gathering of basic data on the species.
Research projects that do not involve destructive taking
of Hualapai voles would be encouraged, especially during
times of low population and individual numbers of the
subspecies. Innovative technologies ray be needed to
implement some research in a non-destructive way.
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221. Population dvnamics and life history. These studies
vould be an all-encompassing view of the vole and its
l i fe  history. Several years of monitoring currently
knows and potential habitat6 would be needed to begin
to understand Hualapai vole population dynamics.
Site-specific techniques may be needed for sampling
habitats.

222. Environmental reauirements. These would be studied
in conjunction vith habitat recovery work to clarify
the important features of Ciualapai  vole habitat.

223. Predation. The impact of predation from both natural
and introduced predators including dogs and cats is
not well understood. Additional knovledge  is needed
to formulate and implement appropriate habitat
developmnt  projects.

.
224. Population bioloay. Evaluations of population data,

distribution, and exchange rates between populations
are necessary to recover the subspecies and allov it
to maintain itself over time. This vould include
genetic vork and minimum viable population analyses.

2 3 .  Continoencv  Plans. These vould be developed to address
crises that face the species or areas that require special
management.

231. Cautive  breeding. A strategy should be developed to
take Hualapai voles into captivity in the event of a
habitat catastrophe, d i s e a s e  o u t b r e a k  o r  o t h e r
situation vhere a population could be lost.

232. TraDSDhDt. In situations vhere unavoidable habitat
destruction has occurred (fire, prolonged drought,
e t c . ) , o r  t o  a s s i s t  i n  c o l o n i z a t i o n  o f  r e s t o r e d
habitat, it iay be necessary to capture and relocate
Hualapai vole6 to new areas. Development of specific
strategies for different transplant scenarios would
be required.

3. Public education. A steady flow of positive information about
the Hualapai vole and its status in the Hualapai Hountains  vi11
help to maintain a cooperative attitude among the interested
public groups.

31. Develoo educational Droaram  on the Hualauai vole. This
would be for use in schools, parks, museums, meetings of
interested groups and organizations as well as the media.
Programs  vou ld  be  deve loped  for  var ious  groups  as
appropriate and include information on species’ status,
habitat, and life history.
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HART  I II . ItfPLEtWTATION  SCHBDULE

Priorities in Colum 4 of  the fol loving Implementation Schedule are
assigned as follovs:

Priority 1 - Au action that must be taken to prevent extinction or to
prevent the species  from declining irreversibly in the
foreseeable future.

Priority 2 - An action that rust be taken to prevent a significant
decline in speciespopulation/habitat  quality or some other
significant negative impact short of extinction.

Priority 3 - All other actions necessary to provide for full recovery
of the species.

13



GENERAL CATEGORIES FOR ItlPLE?ENTATJON SCHEDULES l

Information Gathering - I or P (research)-
1. Population status
2. Habitat status
3. Habitat requirements
4. tlanagement  techniques
5. Taxonomic studies
6. Demographic studies
7, Propagation
8. tligration
9. Predation

10. Competition
11. Disease
12. Environmental contaminant
13. Reintroduction
14. Other information

tfanagement  - II

1. Propagation
2. Reintroduction
3. Habitat maintenance and manipulation
4. Predator and competitor control
5. Depredation control
6. Disease control
7. Other management

Acquisition - A

1. Lease
2. Easement
3. Management agreement
4, Exchange
5. Withdrawal
6. Fee t i t le
7. Other

Other - 0

::
3.
4.

Information and education
Law enforcement
Regulations
Adrinistrstion

* (column 1) - Primarily for use by the U.S. Fish and Wildlife Service
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Implementation Ilchedulc

Genera 1
Cateaotv

H u a l a p a i  v o l e

Plan task

Protect occupied habitat

Task Task
Bomber Priority

1 1

Duration

1 ongoibg

Responsible Agencies Estimated Costs
USFDS Reoion  FM 6 Others fyi  p1’2 FY3 Comtats/noter

n-3 2 FVE,AGFfb,BUl 3OK 3OR 30K BlJl has lead on
tbeit  p roper ty

o-4

*I

o-2

R-2

Interagency cooperation

Administrative protections

Lav enforcement

Locate and protect potential
habitats

R-2.3.4

R-2.4

R-2

R-3

n-3

Research

Grazing impacts

Yatetshed conditions

Vegetation studies
.

Active 6 Passive
restoration techniques
for habitat

.tl-1.2.3.
4.5.6.7

H-3

Banagement  of Habitats 122 1 ongolag 2 BUl.FYE,AGFD

Improve range conditions

n-3 Protect springs and seeps

112

113

114

12

121

1211

1212

1213

1214

1221

1222

2 Ongoing

2 Colltiauoas

3 Continuous

1 continuous

10 years

5 years

2 years

2 years

Ongoing

2 Contiaooos

1 Ongoing

15

2

2

FUB.BfJfW.AGFD

NE,BWf,AGFD

BLU,AGFD,LE

BLtl,AGFD,FYE

BfJI.AGFD,FW 2OK 1OK

BLD; FWE SK 56

BLl’I,AGFD.FVE 3K 3K

BLtf,AGlb,FUE 4K 4K

BM,FYE,AGFD 71 7K

BLtf.FYE,AGFD JOK 8OK

BLtl,FUE,AGFD 20K 2OK

4OK 4OK SOK

10K

SK

7K

9OK

20K Existing vole
babitat  i s  ClOse3y
associated vith
these water source!



Pa; T v o

General
Catcqorv

o-1,3

o-4

o-4

R-1.5

P-1,6,9,
10.11

Hualapai vole

Plan task

Implementation Schedule

Task Task
Number Priority

Responsible Agencies Estimated Costs
Duration L’SFUS  Reoion  FDS 6 O t h e r s FYl FT2 FYI Comments/Notes

People aanagement needs

Administratlvc protections

Hanagemeat f l e x i b i l i t y

1223 3 3 years 2 BLtI,l71E,AGFD SK JK 4K

1224 3 Cootilluous 2 WI, FYE 6K 6K 6K

1225 3 Contlnuorr 2 BLIl,FW.AGFD - - - Allow for updates
to Recovery Plan to
sake use of acvly
developed iaform-
ation on the vole
and its habitat

Range and taxonomy 21 3 5 years 2 FWE, AGFD, WI. 1K 7X 7K
MA, ASLD, NT

Population dynamics, life history
studies

221 3 10 years 2 BM AGFD CUE, , 1OK 1OK 1OK Sot initiate
studies using
Wualapai voles
imediately, due
to precariously
lov population
levels. Surrogates
may be used.

u-3,13

R-9

R-6.0
u-2

Environmental requirements 222

Predation 223

Population biology 224

II-7 Contingency plans
,

R-7.13 Captive breedinq

23 3

231 3

2 Continuous

3 10 years

3 Continuous

2 bLH,AGFD,FYE 5K 5K SK

2 IILtI.AGFD.FW 2K 2K 2K

2 BLU,AGFD,FYE 6K 6K 6K

Continuous

Continuous

16

2 BIA.  AGFD, FUE 151 SK

2 BLtI,AGFD,FYE 311 3K

SK

3K Implement as
necessary



Page Three

General
Cateaory

Hnalapai  vole

Plan task

Implementation Schedule

Task Task Responsible Agencies  Estimated Costs
Number Priority Duration USFYS Eeaioo FWS L O t h e r s FYI FY2 FY3 Commeots/Sotes

I-13. Transplant 232 3 Continuous 2 llLtl,AGFD,FVE 2K 2K 2K Inplenent as
necessary

H-2 Educational program 31 3 2 DLtl,AGFD,FWE 51( - -
SuDTvTnL 264 ii5 2%

List of Abbreviations
AGFD - Arizona Game and Fish Departaeot - Bureau of Land llanagmot
ASLD  - Arizona State Land Department - Fish and Wildlife Eohaocemat Division, Fish and Wildlife Service
IIIA - Bureau of fndiao Affairs (Hoalapai Indian Reservatioo~ ?fCP - fiohave  County Parks
HT - Hualapai Tribe LG - Lav Enforcement Division, Fish and Wildlife Service

.
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APPENDIX

List of Reviewers

Copies of the draft Hualapai tlexican Vole Recovery Plan were sent to the
following parties for their review on June 4, 1990.

State Director, Bureau of Land Hanagerent, Phoenix, Arizona
Area tlanager, Kingman Resource Area, Bureau of Land Management,

Kinguan, Arizona
Superintendent, Bureau of Indian Affairs, Valentine, Arizona
Director, Arizona Game and Fish Department, Phoenix, Arizona
Chairman, Hualapai Tribal Council, Peach Springs, Arizona
Hanager, Hualapai tlountain Park, Kingaan,  Ariiona
President, Santa Fe-Pacific Railroad, Albuquerque, New Mexico
Director, Pish and Wildlife Service, Washington, D.C. (SIC)
Regional Director, Fish and Wildlife Service, Albuquerque, New llexico

18



COHHENTS  RECEIVED

Letters of comment on this plan have been reproduced .in this section and
are folloved by the responses made to each cement.
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United States Department of the Interior
FISR AND WILDLIFE SERVICE

POST OFFICE BOX 1306
ALEUQUERQUE, NM. 87103

A-l

In Reply Refer To:
Region 2/FUE/SE
CL AWE 6-019’

ILttacbmntr

AUG -3 1990

To: Field Supervisor, Ecological Services, PUS, Phoenix, Arizona

Irro8: Assistant Regional Director-Piah and Wildlife Enhancement

Subject: Eualapai  Vole Recovery ?lan

The Division of Endangered Species haa reviewed the subject document.
There were no substantive cokeata on the plan itself. The map on page 3
is difficult to reed becrure  of the l ny intersecting boundary lines and
grid lines. I suggest you u#e a simpler map, such an the one I have
rttrcbed. A. copy of the recovery plan is attached, with typographical
errors and other miaor changes marked.

The plan is well written, and tbe recovery tasks should add substantially
to our knowledge of thir specier.
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B-1.

B-2

B-3

B-4

United States Department of the Interior

BUREAU OFLANDMANAGEMENT
ARRONA S’l’AE OFFICE
37U7N.7TliSZREEI

p.0. BOX 16363
PHOENIX. ARFZONA 85011

July 18, 1990

Memorandum

To: Field Supervisor, U.S. Fish and Wlldllfe Service,
EcologIcal Services

From: Deputy State Director, Lands and Renewable Resources

Subject: Review of Hualapal Mexican Vole Draft Recovery Plan

6

We have reviewed the Draft Hualapai Mexican Vole Recovery Plan and provide the
following conxnents.

Page 6, first paragraph under Present Status. He suggest changing
"turbaceous" to hcrbaceous plants.

second paragraph under Present Status, second sentence. We suggest
replacing 'land management actlons' with "land uses.' Separate
"isolationofm  to "isolation of..

Page 8, last paragraph, third sentence. The subpopulation isolation factor
In vole decline is speculation, as there Is no data to back up the
statement. While we agree to the posslblllty that isolatlon was a
factor In vole decline. It should not be stated as hard fact.

Page 9, last paragraph, third sentence. We suggest changing BLI! "managed"
to BLH Ynanages."

Page 10, second paragraph, second sentence. 'This statement is awkward as
written. If we grasp its meaning, we make the following suggested
rewording:

I to Involve the vole reoccupation of a percentage of the
w%heds deterrnlned  by inventory and evaluation to have
restoration potential for Hualapai voles."

thlrd sentence. to make this sentence read better, we suggest
rewordlna ". . . to maintain populations and habitat before



2

B-5 Page 11, 11. The first sentence has a'typo, 'abe.*

B-6 Page 12, 112. We agree that a multi-agency Hualapai flexican Vole Management
Team should be formed. The actions needed for recovery require not
only enhanced coordination, but cooperation with management,
research, and administrative actions to benefit the voles.

113. Although the recovery plan discusses BLM's acquisition
efforts for the remaining two vole areas on private lands, there is
no step in the plan where this need is acknowledged. Probably
either Step 111. or 113. would suffice.

B-7 Page 13. 1211. We fail to see how the discussion under grating impacts
relates to grazing impact research. Ue suggest 1211. be dropped.
Rates and stages of vegetation recovery and change are viewed by
BLH as monitoring. fionitoring shows the response to Nanagement,
Step 122, and other factors. Ne believe a step applying to
monitoring  of vegetation responses (particularly hetbaceous cover)
and population responses, like changes In the number of runways,
etc. should be important inclusions in this plan. F!onitoring  would
be necessary to show when enough watersheds became occupfed  at a
certain level for recovery. At the present time, this type of step
is left out.

We appreciate the difficulty In preparing an Implementation Schedule for a
project as many-faceted as species recovery where factors important to
recovery are not well known. With this In mind, we have several comments on
the schedule.

B-8 Several actions are slated for FY91 that can not be taken early in the
recovery plan, such as Step 231.) Transplants. In addition, the costs for
transplants seems very low ($2,000). We must incorporate such needs in our
planning system, prepare Environmental Assessments, conduct or rely on
Section 7 Consultation by another party, and then the "real" work of capturing
or obtaining enough voles, preparing "temporary quarters," monitoring progress
of the transplant, and other efforts begin. We expect the costs in this type
of work would at least double, but the anticipated  need for transplants can
not be predicted by Flscal Year.

B-9 Me agaln question the need to research grazing Impacts, 1211, when we know
what grating-related management actions art needed to restore the vole's
preferred habitat characteristics.

B-10 we view step 1213 as requlrlng more time and dollars than tstimateo. There
really seem to be two different actions. A habitat model fs prepared.
Potential volt habltat Is monitored over the long term under management to
determlne when habitat is ready for transplants.
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B-11 Determining the volt's range and taxonomy appears to be two tasks. One
requires inventory, and the other requires analysis of specimens. Inventory
alone over the possible range of the vole would more than readily take
roughly two workmonths worth of effort estimated ($7,000). We suggest this
can not be ac,complished  at such a cost, which, perhaps, should be doubled.

B-12
The recovery plan states that population studies and research should not be
attempted until vole numbers increase, yet these research programs are listed
for funding In the first three years. We feel this Is an inaccurate portrayal
of the time required to increase vole numbers for most population research. .

This plan will be an excellent guldt describing what must be done to recover
the vole. We realize that the ideas for research and recovery, and the
Implementation schedule and estimated costs will change as more information is
gained and as lessons from management activities are learned.

'rle look forward to working with the Fish and Wildlife Service and through a
Hualapai Mexican Vole Management Team to help recover this species.

If you have any questions regarding these connnents,  please contact Ted Cordtry
at (602) 640-5509.
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GAME & FISH DEPARTMENT

.

Sam spiller, Field Supervisor
U.S. Fish Cr Wildlife Service
3616 West Thomas, Suite 6
Phoenix, Arizona 85019

Dear  Mr.Spiller:

We have completed review of the Agency Review Draft of the Hualapai
Mexican Vole Recovery Plan and provide the following comments. The
plan is very readable and provides a suitable framework for
recovery actions. Most of the comments in the November 26, 1990,
letter from the AGFD Nongame Branch do not reflect substantive
differences of opinion or philosophy among us (AGFD and USPWS).
Some of the comments reflect very recent findings in the continuing
evaluation of the Hualapai Mexican vole's (HMV). current status.

However, because of HMV*s uncertain status, the Department believes
that collection fok scientific and management purposes should be

C-l recognized within the plan as an appropriate management technique.
We submit that careful scrutiny of scientific collecting permit
applications by both the Department and USF'WS has assured that
research activities in Arizona do not negatively impact HMV
populations during the preparation of the recovery plan. We expect
this process to continue operating effectively.

We look forward to continued progress in the recovery of this
species.

DLS:DB:fjc f
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Comments on Draft Final HWV Recovery Plan
Dave Belitsky

Arizona Came and Fish Department
November 15, 1990

Page 2, ufe Historv (insert)

c-2

Past studies of the Hualapai vole primarily report on
occurrence and habitat description (Goldman 1938; Peck
1979; Spicer 1985) providing little life history data.
Therefore, in this analysis, the life history of the
Hualapai vole is assumed to be similar to that of the
Mexican vole, B. m.

Page 8, para. 1, insert after first sentence.
The introduction of non-native wildlife (e.g. elk and

c-3 Abert's squirrel) to the Hualapai Mountains may also have
impacted vole habitat, through competition and/or
displacement (Gooch undated).

c-4

Page 11, sub-heading #l
1. Identify, secure, protect, and manage extant Hualapai vole

habitat.
11. Identify and secure vole habitats on private lands. The

Phoenix District Office , Bureau of Land Management is
pursuing exchanges to secure privately owned Hualapai
vole habitat.

12. Identify and manage vole habitats on state lands.
i3. Increase protective management of vole habitat on federal

. lands.
14. Develop and implement management plans for secured

private and state lands.

C-l

Page 16, para. 3, 22 Research
Very little is known about the life history of the Hualapai
vole. The tasks under this heading would provide for gathering
basic data on the species. Any studies conducted will include
safeguards to minimize removal or injury of voles. However,
resolving the uncertainty of Hualapai vole subspecific
designation, may require voucher specimen collection. When
possible, studies will be conducted on surrogate species.

C-5

221. Population dynamics and life history
Efforts by the Kingman Resource Ivea, BLM, to monitor Hualapai
vole habitat identified by Spicer et al. (1985) have been
unsuccessful in verifying continued survival of the
subspecies (Bob Hall, pers. comm.). Additional Hualapai vole
sites and site-specific sampling techniques must be identified
and tested to assure accurate monitoring of the population.
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Hualapai Vole comments -20 November 15, 1990
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RESPONSES TO COMENTS

A-l A nev map for Figure 1 has been incorporated into the plan. Hinor
test changes vere made.

B- l  Changes  nade

B-2 Text changed to reflect hypothesis rather than fact.

B-3 Change made

B-4 Changes made

B-5 Changes made

B-6 Statement on land acquisition added to step 113.

B-7  The Fish and Yildlife Service (FWS) believes there are still some
grazing issues that need to be addressed in step 1211, particularly

. in light of wildlife use of vole habitats and effects of watershed
conditionp on vole habitats, particularly in light of the recently
observed conditions at Grapevine Spring. While grazing vas not the
likely culprit for the sedimentation into the vole habitat there, the
concern exists for other vole habitats.

A step describing monitoring has been added at 1226. :. .

B-8 The fiscal year designation in the Implementation schedule does not
refer to specif ic  years ( i .e . , Pyl is not PY91), m e r e l y  t h e  f i r s t
year that action is contemplated. Some actions called for in the .
plan may not be initiated for many years.

Costs for steps 231 and 232 have been adjusted.

B-9 See response to B-7

B-10 Costs for step 1213 have been adjusted

B-11 Costs for step 21 have been adjusted

B-12 See response to B-8

C-l Paragraph vas altered to include non-destructive types of collecting
and to encourage new techniques be used to minimize the need for
d e s t r u c t i v e  c o l l e c t i n g .

C-2 Changes made

C-3 Changes made

C-4 Subheadings requested are included under other headings and vere not
moved.
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C-5 Changes made

C-6 New citations used vere incorporated


